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(54) DRIVING DEVICE OF SYNCHRONOUS MOTOR 

(57)Abstract: 

PURPOSE: To stop the magnet rotor of a 
synchronous rotor at a target position in high 
stability by generating the magnetic field in 
the reverse direction with respect to the 
direction of the magnetic flux of the magnet 
rotor on a stator so that the rotor is held at 
the target position after the magnet rotor is 
rotated to the target position. 
CONSTITUTION: The position of a magnet 
rotor is detected by a rotary encoder 90 as 
the position detecting means so that the 
magnet rotor is rotated to an indicated target 
position. A rotating magnetic field is generated 
on the stator of a brushless motor 58 on the 
basis of the detected position. The position 
signal of the rotor detected by the rotary 

encoder 90 is outputted into a microprocessor 82. The duty ratio of phases U, V 
and W is determined. The current generated in a driving-current generating 
circuit 86 is supplied to the phases U, V and W. The magnetic field in the 
reverse direction with respect to the direction of the magnetic flux of the 
magnet rotor is generated on the stator so that the magnet rotor is held up to 
the target position. Therefore the magnet rotor can be stopped stably at the 
target position. 
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JS$:fBa!j*i^i:bT^-<5'IEl!>lel^7 4 A~7 4 C-vtB 

[0 0 4 3] ^4b\ :i©fg^^fi©^^{i. :^nmmr- 

«^{c(±Jg^^]K=+30° . aB#it:?^|fiIlc 540° (llHl 
lllS^-y-itv>Jl^t(iJi^^S=-540 ° i:HS:^ 

[0 0 4 4] <t t) 7-106 ©fl^A^W^^ 

:^7^>y7*l 1 O^mr-t^o 7.9- ^J^l 1 OT-(i> 
|g^!3^g^i:bTA:^3$^^fc^iS^^^JS^s *© (4) Si{c 

[0 0 4 5] 

... (4) 

SJlt'f > h b. iSjlSJJ^-r > b ^::4b•ltS=§■tS®S^^itfc 
<&5lt)jitfc Cl®D-^©31<E{iBA»?>90° 

<5. ^Jx.lf D— ^©31^£^4M*s 180° T-fecfeJ©^, S 
> htto— ^©SS{4SA^e>90° 270° i: 

g-tg©®mhbi;bTUIiA5 0%. V^aSt>'WtaAS 
75 % i; V ^ a fg t) ii ^ n o 

[0 0 4 9] r^SfS^j ©^^^ASMT-^nH>^ 

7^ >;/ n 3 6 tc^ilS b. n-<5'?£4^B#tt;&[pIlc[p]te$-a- 
-S)'i>SA*^S®T-. IKi&.'^<5' — > (|2i5#M) ±T-D — 
<J'®31:attg*^e.90° iltifejK^^h (^Jx.«n-:5;® 
mH£ffiSAS90° T-fen{S90° SnfeO° ®7K'r > 

fia^-fvhhb. i^iiS/jt-f > hic*5{t?.&ffi®siSt 

[0 0 5 0] JXt^-vT"! 3 4X{i 1 3 6©ia;a^fT-pfe 
^{iP^T^";/^ 3 a^v^tf bTU. V. W©^fflf30ti|& 

hS?>-«at-fe>-9-8 8 A. %%'e,\zi.'D-cm&-^M^^ 
ti^msHsSfltJca-rSv^T^ #ffi®7^j--7^^-htds 

IS®SlStffi{is U. V. W®^ffiSiStnSSj^EI, ^ I 

, , I, {3cv'«-t®M^S;iii + I, + I, =0{c:a^ 
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i^^(D7.=r-J-7\ 4 0T-IKi&miS^^[lIES8 6 tdJIf^N^ 

ti i. c t J; t) . wmmmm.^w^ e x- fiji^s^tife 
[0 0 5 1] cntcfcu. 0'jx.«D-<j'®;sffi{4ai^ i 

80° (El 9 (B) \Z.Tfs-t\m.) T% *»oJg^x$nfe[l«S 

^90° 270° ©Tt^^r^h^rMS^J^^VhtL.. W. 

3lffl;*f > hfc4b'tts#ti©ffl:iStJtlce*o-rs 119 

t-) > 1119 (B) {c^1-J;^(cF^R©3 6#J?&S«i. m% 

ixtcJ:»3a-^®^^^^>;' h 1 4tt5»cEnCtc;:^-r<td{c 

B§it^[Ri{c interns, 

[0 0 5 2] t?iJ^«D-^®SffiteM45 180° T- 

jix D— c5'©]i,^£{4e*^e>90° ®nfc9o° ®*!-r>h^ 

Jttet£oT> Ell 0 (A) (c^st-J^atcUfflA^e.S^i^ 

4 8S:^u-rv^i^t>-wffl-Nmi^*5^n. mio (b) 

-x-^^-^ h 1 4tt^epDtl^^-rJ;^^csB#t^:^rRl^clllte 
[0 0 5 3] BuMcD j:a {c. %muu^m\±ff\-&'mmm^ 

icmn^fi-. r^JKii^j A«0t:;&sST-®F^tt;=^7^>v 
n 3 4xttp^5^>>7'i 3 6®i2ia*5;i^i3ML.i^?T$tL 
s®T% p-^'®]K:&teat^bTmic9o° jz. 

{i90° > h S:3lS5it-f > h i: bTiiSA^ff t) 

s^iTJi. la4^c^^-rIE3£«^fl^©3:s^^Sffl;^K (tttlA^ 120 

° -r^-rtitizmoy^mmm) A^^ii&^tifeii^ii^b 
[0 0 5 4]^^eoT^ t'^^v^^-^J'cqd— ^j'ttigt!) 

ffi^i: b-CA;>j^nfeJ8^AJS*s«-rS^<4g'^fSl(t-C 

i&A'i7> hfjlj (i|gl!;Ji^ASA;'3^?xfeB#;^^T-0 fcgf 
tl^ A^orT'V 'J i— hM©Ji>n— 0©*'i'> h 

fi?il^«p-^ASB§|f;5-|ai{c 100° mte^Si: 100>'t;b;^ 

fcm^t^i^xii-i^ifinmismz 270° me-T'Si: 



lll*r>> h«j {i 270i:>&:.5o St, (3)iCit)B^c> 

©T% IEt!jJg<^#A:^$titi:#t:«d;, D-^^©teMi: 
fg^>$nfc S^ttgi:©^t^t; bfciSJST- D-^' ASEte 
D-^©^«f4®i:S^.^4gfc©^ (^KHH) 

< '5:s(ctjeo-cD-^©iiiteji£jg«i<g;< 

[0 0 5 5] :/3~>L';^^-^'©D— ^S'*siSffiei-iU 
iibT r^JgfsMj *so{c>&;g)i:, p(,7^>y7'i 3 2©® 

M/s-rs^-T > hsaaji^-T > b, D-^©vy^ 

l> 1 4©l^m©*fpIi:i3*7?lRl©J^I^^^^^-li2.{S*# 
-rs{Si$t>;i/i'Aso-<$'©vy^-> h 1 4t:jDt)-5.© 

ioT^ffliicK: interns c ii'fe <«^*^n€.. 
[0 0 5 6] P-i5'Asg^f4g{c<?il:b-rv>2.tt 

^T-, HuMd^jt h;i'^^±is]oTP-^Slslte$-a-J;^ 

bTP-^*5[llft$ti?)C:i:#fe-5. c©ig-&tc(i, 7. 

OT-Bit)ii/ufcP-^ «J— ji>=3-y9 0© 
hfiS*SHulHli:S^-g)ffit:^c-S©-C-. rji^gi,:^^.^ 
AS r|g^pfj.i7> hfSj i:-ifeb:fe<:ftf3. 

Saatt^^T^ 7" 1 3 4 3Z.{±X7">i'7"l 3 6-N^Kb. 
r^JSflllj A^O. ■r'5:lo*>P-^Asg«ttg{cMSJ; 
j:ap— ^©|p]te:^ia]i:jt©:?5-[pitcp— 

[0 0 5 7] c©J®-&ic4j, P— ^A^ai^CieCMSi: 
3 2©ji!iSASBl>-||fT^ti> B5iBi:i5Htt::» 
i#jlSAs^Tt)^^■rp— ^©•^y^>;' h 1 4{c^t#h;i/;^ 
ASint3?)®T-, P— ^5'Asg^ftiS€:®;tTl£lte$nsc: 
hAspflihSti, P-^J'Asg^f4eife'43'C>i;bTi51!je^{c 
IHibt- S^ffia*As^^1-S c hAsp;5±$n.5o 

[0 0 5 8] ifc. fffel::iE»Jif^A5A:tJ$tvfei^^t: 
{i, P-^ASg^{51!t(?ltbTt>S:©-&©i«^^'S:?>-rs 

p-^S:giStee{cip]te$-^-rv'»5j^ctifafecT'fev m 

6®7P-^V— h©;^7^->'7"l 1 0, 112T-rfi^ 

TTs^titzmtztt gSfAB-vipjttT P-^ ASjUte-r^g, J: ^ 
^ 1/ ^ — ^ A^ IKilj ^ tl S o 
[0 0 5 9] -ys. p< f >r3 > h P-v 8 0 tt, A*^ 
nfc:3T> K©f^^-?' x'^t:^ u— ^j' 5 otm*)WLO'7 

^J' 5 0©&gP©®^^cC^i6ilJ|[S:*J»fb. *>J 

»fbfe^li;M]SCji&bT^-^'|gt!j[e]lK7 4-N©IKi&Jg 

S^®f*I^S:^H-rS. «^J;1«S, 7'^'>L/;^^-:$' 5 8 A 
®P— ;5'SB#lt:*(plK: 300° mS^-B-TSIl T'-A 5 6 
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{SBtitT^iqUcao" lilted # sti^x ^ 1 onitJti:^) -r?>o 

^-^ 5 8 A©D-^(ifSi£-r-[Hlte^n> ^17-A5 

s.^Mmt\^rz\,^m-^fcit. m^i,tmm:^mz 300° in 

6 Sj*T- [Hlte ^ n S ^ i: tc: S o 

[0 0 6 0] ^iSv ±B3-c-{iF;f;^cD»^$:p-i'®tee 

5 IctJe-p T D -^^ ®llteitJg$:fg < -r fixate BJi 

•5<fcofc:bT*J<tV^„ pi-Y bD — ^ 8 OT- 

[0 0 6 1] ±JBT-«i^JSfHa®^<b{C^UTIE 

jtfi?!i-r 5 J: d {^Ji^Mjg t:mt^ -^^m-^^m iz m.m u 
^i^a^ {3 {b $ -y- s <fc 5 1:: b T ct V ^ „ 

[0 0 6 2] Sfc. 2S^0^t^S|5)»3^-<$'{3J:-3TlE 
i&^n-S^igliji* (*lllf£<?iJT-«iv^KiU-^ 5 0® 
T-AStFffijtgB^^) ©ffieS:fl»f^®»»i:b. HutB{4 

^gp« *s r/ _ ^ ^ S 1 ^ t a ^ 

tc^— ^cDHteMffi^fS < 1" S J; o bT J; v>„ 
[0 0 6 3] Stc. ±i3T-{i*^B^{::^5|5l^^-^Sr 
Y-j^tfil^-^S 0©IE«jffli:b-rfflv>fe«-g-^<?iJ{zi5£ 

CD r ^ 5=- J. 3^— ^ bTMffl T- § S d a a * 
T- -fi^Ji:bT{i±i!>bfc|5)^t-^^gl!;*^ 
®*McDP^7^r U >^iE«;ffl. <i:f)l¥b<(±*^®X7=- 
T'; >y^fel5]ffit-<5'{ci t)IEI!;bTgl!i0<](3a^^fT 

tmms. imTT-mm) ?&?*^b. (5]wt-<5'®iM«;:£^j 

[0 0 6 4] ±IBT-i±*^B^©ffiM^liJ^|gi:b 



00>'^;i/X/ 1 UflE) T-g'g)D— 'J— :ii>r3— ^'9 0 S: 
jSffl bfe«^&0'J{c:|5iB^ h fzifi. -d tiH-PS^^n-54j® 

60/'VUP^/l[l]te= U'^^U^/" ) T-ttmT-§5&M1^ 

[0 0 6 5] Ml^s ±S3T-{±*^BJ|K:{^S[5]W^-^fc 
bT. 77cXiK5[B]WSi:r^>>u;:^^-^ 5 8 (132) ^ 
«?J{3i5iB^bfcA^ *^B^$:Mffl'SItg'5:^-<S'{iEI2t:^x 
btffiJ5Kl3Pfi^$tlSt)®T-(i^<> mtepItgicEg^ 

ho-^®irj.j^lcg5g^tLfc@^^i:. ^ilx-fe 

[0 0 6 6] *^B^®llffi^?|J^cov^TB^iB^bfe 
±iimmm {± t t ibsj s tt*&a<)»m ^ ^tr ® 

[0 0 6 7] (I) ^y^^^ ho-^(Dmmtm^^j 
co^mm ttm:^miiti:?,xoiz m^^-^mmT ^ p® 

[0 0 6 8] ±sBfii^ ( 1 ) t-rmt. -^if^ h o- 

i^^mmS. i: b T V > 5 ® T- V H^^*^ ® ^ ¥P$iJ T- § 

[0 0 6 9] (2) ^Tz. •s'y:^'^ hTP—'f'CDm.mOD:^ 
IrI |Si®M#$: {c^£t£$ -B- 2, to t ® 

^<D^^mtMfB:^^xmm.Lrzmm.^m^ll^ziM^. 
um^mit-^ y ^ <;/ h p - *s @if s r- nite b 

{c. m^i3iB^«^^S!t:iBti$^^T^^5tf^^3»r3^,^T. mi 
S3 S tiffig b T V > S -7 h p — ^' ®M*® ;^ 
|p] i:M;^(R]®?K^& as^fc^^^ -a- ^ „ 
[0 0 7 0] ±I3«|J5K (2) ^y^-;; ^p- 

[0 0 7 1] 

[^BS®^^] i:x±mmLtz^oizmmM i i3«®^B§ 

te«t^t±5^IStCj;^T|l]^^-^® v-^^.;; hP- 
^'®^S[SS:^^mb. mm^mx-it. mm^titzsmMm 

^T- v-^/^-y hP — ^5'*S[elte-r?>J;^ t Y-^;?^-;; hP — 
hP-^J' AS @ lilies T-iateb&^(i> V^/^-;;^ 
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I 0 0 7 2 ] W5l<IM2-8Bm®#6B^{i. ii5fcJ« 1 iim(D% 

m^n^-i-mmmx$>^. 

[0 4] ^-^IBl;|p]!^©«!lBS^fi£0T-*€., 
[05] ROMtgHit^rnfcT'vi'U'X^-^'CDlEl&^l 
^ — > ® 1^ ^ ^ UiB^ -r -5 ifi^E T- S o 



[0 6] 'e—i'%m^^co^-i^oya'\zyvx-m^7^ 

[07 ] ■ ^ -^mmm^xmiT ^-fi^%mMmm^ 

[0 8] D-c$'<4»*S90'' T•{»i^ji«S:^T•^TV^?.Pf 
(A) (i|gi!;3-r;i'$:ii£tL5SgSS:^t-[illK0v 

(B) ^iH^^t^^^s^l^^£?^■r«5t^.0-r•*i.c 
[0 9] D-^te«As 180° -eB#it;^(Riicsgi!)-r5i^ 

(B) {im^=F^^^ir^m.^-^mirm.^MX^^o 
[010] P-^{4SAs 180° T-SB#St7?l6l(-|gt&-rs 
^ffl. (A) (i|gl&3i';u^jfJtna«»S^^^lllgS0. 
(B) {±gl^^{c^^^5?gS#^^>-r«!l;s;0T-&5o 

14 V >y h 

iEitiPi';!/ 
pt-f >n> ho — -5 



3 0 
3 2 
3 4 
5 8 

7 4 

8 0 

9 0 



[0 1] 




SO 





e4 





















-56 



-54 

rrm77777m 



/72 
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[114] 




5 8 5/ U;^*-^ 

80 y>f>a>hD--7 
90 □ — i'l;— :t.>3 — 
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<n-^mt : 90° T»»jaa> 



270 360 



(A) 




m6i 



c 



^0 



— 100 



x^zi-^'iir^yHttU- H — 102 



-#►■4 



106 



— 104 




—no 



112 



— 114 



(B) 
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[137] 



X 



120 



'122 



-124 
-126 



134 



1 




130 



(ftS«2l<0) 



(B#S+:^(S]|c|BJHi) 



1 



132-^ |(fta<lM=0) 



I 



136 



I 



C 



-138 



140 
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(13) 



7-322683 



[139] 

<n-#ttn: 180" ■CB|Bt*6)|:;«g8ji> 

(A) 




(B) 



